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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

24.03.01 PakeTHBIe KOMILIEKCHI 1 KOCMOHAaBTHKA
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa A9 TJTABMOTA30IMUHAMUKA U TEITJIOTEXHUKA
HupkynoB FOpuit Muxaiinosuuy, 1.¢.-M.H., npodeccop, npodeccop

[Tporpamma paccMOTpeHa
Ha 3ace/jlaHUM Kadeapbl-pa3paboTurKa
paboueii nporpammel A9 INTASMOT'A3SOANHAMUKA U TEIVIOTEXHUKA

3aBenyromumii kadenpoii Terepuna U.B., K.T.H., [o11.

[Tporpamma paccMOTpeHa
Ha 3aceJJaHUM BBITyCKatolleit Kadeapsl

A2 TEXHOJIOI'MA KOHCTPYKIIMOHHBIX MATEPHUAJIOB U ITPON3BOJCTBA PAKETHO-
KOCMHNYECKOUW TEXHUKU

3aBegyroimii Kadeapoit AHapromwkuH A 0., K.T.H., Aor.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
A3BPOI'MIPOIA3OIMHAMMKA

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
o Ilpunokenue 2. TexHonoruy u Gopmbl 00yueHHs
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

OIlK-1 — cnocobHOCTh TPUMEHATh €eCTeCTBEeHHOHAyuHble U OOIIeUH)KeHepHble 3HaHWs, MEeTOAbI
MaTeMaTUYeCKOTO0 aHa/M3a U MO/E/IUPOBaHUs, TEOPETUUECKOTO W IKCIIEPUMEHTAJbHOTO WCCe[JOBAaHUS B
rpoeccoHaNBEHON JesiTe/IbHOCTH

TICK-4.5 — criocoOHOCTh TIPUMEHSTH COBPEMEHHBIE HayuHble U OOIeTeXHUYeCKHe TOAXOAbl U 3HAHUS B
00/1aCTH TTPOEKTUPOBAHMS, KOHCTPYHUPOBaHUS U GYHKI[MOHUPOBAaHUS PAKETHO-KOCMUYECKON TEXHUKU

DOpMHUPOBaHHIO KOMITETEHI[HUH CITY)KUT JAOCTKEHUE CJIeIYIOIINX Pe3y/IbTaToB 00pa30BaHuUs:
OIIK-1
3HAHUS:
3HaeT TeopHUI0 U OCHOBHBIE 3aKOHBI B 00/IaCTH €CTeCTBEHHOHAYYHBIX U 00IIeMH)KEHEPHBIX TUCIIUTIIVH;
YMeHus:
YMeeT TIpUMEHSITb  METOAbl  TEOPETUYECKOr0 U IKCIIePUMEHTalbHOTO  UCC/IeIoBaHUs B

rpodecCUoHATBHON JesiTeTbHOCTH;

HAsblKU:
ViMeeT HaBLIKM MaTeMaTH4eCKOro aHa/i3a u MO e/TMpOBaHUA B HpOCl)ECCHOHa]'IbHOﬁ AedaTe/IbHOCTH.

IICK-4.5
3HAHUA:
3HaeT COBpEMEHHbIE HayUHbI€ TOAXOAbI U 3HaHUA B obslactu TMMPOEKTHUPOBAHKA, KOHCTPYUPOBAHUA U

(yHKI[MOHUPOBAHUSI paKeTHO-KOCMHUYECKOH TeXHUKU;

YMeHus:
YMeeT mNpUMEHSTb COBPEeMEHHble Hay4Hble IIOAXOABI WM 3HaHWsA B 00/aCTM TPOEKTHPOBaHUS,

KOHCTPYHUPOBaHUA U Cl)YHKL[I/IOHI/IpOBElHI/IH paKeTHO—KOCMHHECKOﬁ TeXHHUKH,

HAe6blKuU:
HMMeeT HaBBIK MPOEKTUPOBAHNsA, KOHCTPYHPOBaHUA paKETHO—KOCMHHECKOﬁ TeXHHUKHU.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

IOucrunaa ASPOTUPOTA3OANHAMMUKA siBisieTCsl AUCIUIIMHON 00513aTe/IbHOM YacTh
6;10ka 1 mporpamMMbI TIOATOTOBKH 110 HarpasieHuto 24.03.01 PakemHble KOMNIeKCbl U KOCMOHABMUKA.

CojepkaHue IUCLIUIUIUHBI SIBJISIeTCs JIOTMYeCcKUM npopaommkeHrem auciurivie: @U3NKA, BBICIITASA
MATEMATUKA, TEPMOJVNHAMUKA.

CopiepkaHve  JUCLUIUIMHBI ~ SIBJIIETCS  OCHOBOM IS ocBoeHus  gucuurmmH: HAYUYHO-
NCCJ/IEJOBATE/IbCKAS PABOTA.

HpE,ELBapI/ITeJIbeIe KOMIIeTeHLIH, CCbOpMI/IPOBaHHLIe y 06yqa}0Luer 0Csd A0 HadaJ/la U3ydyeHud JUCLHUIIIMHBIL

¢ OIIK-1 — CrniocobeH MpUMEeHSITh eCTeCTBEHHOHAYUHbIE U 00II[eMHXeHEPHBIE 3HAHHSI, METO/IbI
MaTeMaTH4yeCcKOro aHa/lv3a U MOZlelIMPOBaHus, TeOPETUYEeCKOTO M 3KCIIePUMEeHTa/IbHOIO UCC/Ie/JOBaHUS B
npodeccuoHaNLHON JesiTeIbHOCTH



OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaumeHoBaHue Ppas3fieyioB U JUNAKTHYECKHUX eJUHHUIL]

BCEI'O

AyguTOpHBIE 3aHATHS
B KOHTaKTHOM ¢opme

BCEI'O

Jlekuyun

JlaGopaTopHbIi

MPAKTHKYM

IIpakTHyeckune

3aHATUA

CamocrosTenbHasA
pabora cryjeHToB

®dopmupyemast
KoMmmereHus, %

OIIK-1

TICK-4.5

Paspen 1. IIpegmer asporuapora . Oc 1€ TIOHATHUSA U
onpepe/ieHUs. A3pOry/iporaso/jMHaMMKa Kak pasziesl MeXaHuKH. 3aJiauu,
pelliaeMble a3pOru/porasoMHaMHIKOM. Paszienbl a3poru/iporasofHaMHKH.
TMonsiTHe crtomHoM cpefibl. [ToHsATHE erkogedopMupyeMoit (Tekyueit)
cpefpl. Cx U HeCX cpezia. TToHATHe )KUIKOH YaCTHLBI K
CKOPOCTH XM/IKOH yacTuiibl. TepmMoHaMUuecKre rapamMeTphbl ra3oB U
napoB. CoBepllieHHbIe Ta3bl. BA3KOCTb U TENI0NpoBOAHOCTh ra30B.
Hess3kue 1 HeTenIonpoBo/HbIe (M303HTPONMYECKHE) TeUeHHs].
BHyTpeHHsIs SHeprus ¥ SHTa/IbIUs ra30BbIX MOTOKOB.

Pa3zpen 2. [1nockue Ge3BUXpeBble YCTAHOBHBILIHECS TeYeHHS
HeoKHMaeMoM xujakocTH. Onpejienenne. CrucreMa ypaBHeHHH.
TToteHuuan ckopocreit. @yHKIHs ToKa. KOMIIeKCHbIN NOTeHLMan U
KOMIIJIEKCHasA CKOPOCTb. le/IMepr TIJIOCKUX 6EBBI/IXPEELIX TeueHUi B
TepMHHaX KOMIUIEKCHOTI'O ITOTeHIrasa. OAHOpOAHBIﬁ MOTOK. VICTOUHUK/
cToK. TeueHue, MH/YLIUPOBAHHOE BUXPEBOW HUTHIO. IIpHMephI MI0CKHUX
6e3BUXPEBbIX TEUEHHH B TEPMHUHAX KOMIUIEKCHOTO MOTeHLdaa. [JUrosb.

Pa3pgen 3. Yp. 3aKOHOB COXP B Me: JKMAKOCTH H
rasa. BoiBo/| ypaBHeHUs! Hepa3pbIBHOCTH, ypaBHeHMUs 3aKOHa U3MeHeHUs.
KO/TMYeCTBa JIBM)KeHUsl, ypaBHeHNs /71 BHyTpeHHel sHepruun. ®opmyrna
Koum. Ten3op HarnpskeHuii CUMMeTpUst TeH30pa HarpshkeHUi B
06BbIYHBIX YC/I0BUSIX.

Paspen 4. IlonepeuHoe NoTeHIHaAbHOE 00TeKaHHEe KPYroBOro
yuimHApa. O6LHil BUJ KOMILUIEKCHOrO roTeHLnana. O6TekaHue
HEMOo/JBWXHOT0 LWUIWHAPA. KoMriieKcHbIH TI0TeHL1a/1 TeUYeHMs,
VH/YLIMPOBAHHOTO JBMKYILIMMCS B HETIO/|BIXKHOM KUJKOCTH LIMJIMHIPOM.
TnaBHbIi BekTop cui. Tlapagoke Janambepa. CpaBHeHHe TeOpuH ¢
IKCIIePUMEHTOM.

Pa3spen 5. Metop KoHdop IX oTo0pa . OB BUA
KOMIL/IEKCHOI'0 TOTeHI{Kajia TeUeHUs1 OKOJIO IPOM3BO/IbHOIO KOHTYpa B
Ci1yJae, eC/ii U3BeCTHO KOH('IJOPMHOE OTOﬁpa)KEHl/Ie BHEIIHOCTHU KOHTYypa
Ha BHELIHOCTb Kpyra. [lornepeyHoe 06TeKaHHe 3/UIMITHYECKOTO
LMIMH/pA.

Pa3zpen 6. KunemMaTnka cniomHoi cpejbl. TpaeKTopHst XXUAKOH
YaCTHLIbI M JIMHHUS TOKa . TTosle CKopoCTel Cr/IOIHOM Cpe/ibl B
OKpeCTHOCTH TO4KH. Teopema ['enbmrosbiia. TeH3op ckopocTeid
nedopmarui, Gpusnueckuii CMBICTT €70 KOMITOHEHT.

Pa3paen 7. Peosiornueckne MOje/M CIUIOIIHOM cpeabl. Mogenb
WZieaTbHOM XUAKOCTHU. MOZie/Tb BSI3KOi HBIOTOHOBCKOH YKHIKOCTH.
KosdduipeHTs! BA3KOCTH /7151 KarleJIbHOM XXUJKOCTH U raza. Popmyna
CareprieHga.

Paspen 8. ITocryaar YanasiruHa-XKykoBcKoro j/ist npodus ¢ 3agHei
0CTPOii KPOMKOIA. BrruniciieHre tupkyssiuu. ®opmyriel YaribIriHa-
Bna3Hyca [AJ1 TTIaBHOT'O BEKTOPa U IVIaBHOTO MOMEHTa CUJI AaBJ/IeHNUS,
JIeHCTBYIOIIMX Ha NPOQH/Ib MPH ero 6e30TpeIBHOM oOTeKkaHnn. Teopema
JKyKOBCKOTO /1151 TIO{beMHOM CHJIbl. BhIpa)keHHe I7IaBHOrO MOMEHTA CHJT
[ABJIEHUS Yepe3 LIUPKYJIALIMIO.

10

Paspen 9. BekTop IUI0THOCTH NOTOKA Ten1a. TepmoaguHaMuyeckas
Mopenb cpeabl. 3akoH Pypbe. Uncio [IpaHaTis. CoBepiieHHbIH ras.
Hecxrmaemast XUKOCTb.

Pa3zpaen 10. Pemrenue 3agau 06 o0Tekanuu npoduei JKykoBckoro.
Be3oTpbIBHOE 0OTeKaHHe T/IaCTHHKH 110/, YIVIOM aTaki 6e3BUXpeBbIM
TOTOKOM H/lea/IbHOW HeC)KMMaeMoi »KuzikocTy. ITocTpoeHue rnpoduneit
JKykoBckoro. ITpodunu Kapmana-Tpedtiia. CpaBHeHue Teopuu ¢
SKCIIePHMEHTOM.

11

12

Paspen 11. neMeHTHI TeOPHH Kpbl/Ia KOHEYHOro pa3maxa. OCHOBHbIe
JIOTyII{eHust ¥ BUXpeBasi cxeMa Kpbuia [IpanaTis. VIHAYKTHBHAsS CKOPOCTh
M Yro/I cKoca 1oToKa. MeTog NJI0CKKUX CeyeHHid. BbIuncienne Cuitbl
COMPOTHUBJIEHUA U HOA]:EMHOIZ cusibl. KauectBo KpbUia u HaHBbIFOAHeﬁLLIaH
opma Kpbuia B T1aHe. PacnipesiesieHre LIUPKY/ISILIMK 110 J/IHHE Kpbl/a.

Paspen 12. 3aMKHyTbIe CHCTeMbI ypaBHeHHii. [TocTaHOBKY 3ajau Aj1st 1)
HEBA3KOI'0 HeTeIIOIpOBOAHOIO rasa, 2) BSI3KOM HEeC)KUMaeMOoi JKUJKOCTH,
3) BA3KOTO CKMMaeMoro rasa.

Pa3pen 13. lHTerpasbl CHCTeMbI YPAaBHEHHI {BIDKeHHSI H{ea/IbHOH
JKHAKoCTH. PYHKIMSA NPHBEJeHHOro pacxoAa. Axrabara.
V3sHTpOnMUecKue U afrabatudeckue TeueHusi. Airabara ITyaccoHa.
‘YpaBHeHHe JBWKeHHsE HfleaIbHOro rasa B opme I'pomexn—JIsmba.
Wnrerpan Bepuynnu: o6umii BBIBOA U YaCTHBIE CTyYau.
T'a3opmHaMuyeckue GyHKLMM U33HTPOMUYECKOro TeueHust. [Ipumepsl Ha
ucronb3oBaHue MHTerpana bepuynnu. Kputuueckue napameTpsl 1
TeopeTHYecKas MaKCHMasbHasl CKOPOCTb rasa. KBasuogHomepHble
YCTaHOBHUBLINECS JIBIKEHUS )KUAKOCTH. TeueHue rasa B core JlaBans.
PacyeTHbIi 1 HepaCUeTHbIH PeXKUMbI.

10

Paszpen 14. CuiibHble U c/1a0ble pa3pbIBbI B ra3oBoi AHHAMHKE.
YcnoByst ;MtHaMMYeCKOil COBMECTHOCTH Ha CUJIbHBIX Pa3pbiBax.
KoHTaKTHbIe pa3pbiBbl U yapHble BOHbL. Ajiabara PaHkuHa-THOroHuo.

6

10

11
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YIUIOTHeHUs.

Tpy6ka ITuro-TIpanzaris [TpsiMoii ckauok yrioTHeHusi. Kocoii ckauok

Paszpen 15. 3agauya Biasuyca o npojo/1bHOM 00TEeKAHNUH TJIOCKOH
nacTHHbI. POPMYIHPOBKA OCHOBHBIX JOMYyILeH!H 1 BbIBOZ, [TpaHAT/Is
5 ypaBHeHHii norpaHnyHoro c/1osi. OLieHKa TOJLMHE] TOrPaHUYHOTO CJIOS. 9 7 1 5 1 2
KosdduipenT mectHoro TpeHusi. COrpoTHB/IEHNEe TPEHUS MJIaCTHHBI
KOHEYHOM JITMHBL. D/leMeHTbl TeOPHH TypOy/IeHTHOrO OrPaHUYHOIO CJIOS.

11

Bcero 3a 5 cemecTp

108 51 17 17 17 57

100

100

Bcero no pucuunInHe

108 51 17 17 17 57

100

100

3.2. AyAuTOPHBIN NPAaKTUKYM

Homep n
p Oo0neMm,
Ne HauMeHOBaHHUe
TeMa NPaKTUYeCKOr'0 3aHITHUS aya.
n/n pasjena
4acoB
AUCLIUIINHBI
Pazgen 2. TTnockue
0e3BUXpEBLIE
| |ycraHoBuBUIMeCs [ToteHuuan ckopocted. @yHKLMA TOKa. [IpuMepsl MI0CKUX 1
TeYeHUst 0e3BUXPEBBIX TEUEHHI B TEPMHUHAX KOMIIJIEKCHOTO MOTEHIIAMa.
HeC)KMMaeMoi
JKUIKOCTH.
[ToHsiTHE «TOYKM» MPOCTPAHCTBA CIVIOLIHOM cpefbl. Kpurepuii
criiomHocty — unco Kayacena (Kn). KomnuectBeHHbIe
XapaKTepUCTUKY JIMHeHHON U 00beMHOU fiedopmariii. CKOpOCTh
Paspen 3. YpaBHeHus DaKTep o Aepopmany P
NMHENHOU 1 00beMHOM JledopMarivi. 3aBUCUMOCTb CKOPOCTH
3aKOHOB COXpaHeHUsI o o
2 B MEXAHIKe nedopmaliviy 0T BO3HUKAIOIINX B cpefie HarpsbkeHnid. CoBepITieHHbIN 2
ra3. YpaBHenue Kiaiinepona. KoadduimenT Bsaskoctr. ['unoresa
JKUIKOCTH U rasa.
Hetorona. KosdduimenT TerionpoBogHoCTH. 3akoH Dypre.
Teroémkocts razos Cp u CV. OHTponus. BHyTpeHHss 5Heprusi u
SHTaMbNUS. VI305HTpONMUeckoe TeueHue.
Pazgen 4.
ITonepeunoe
MoTeHIUaabHOoe
3 OOTekaHue HeTo[BIXKHOTO LuiuH/pa. TTapagoke Tanambepa. 1
obTekaHue A H AP papoxc /i P
KpPYrOBOI0
LWIMH/pA.
Pa3pnen 5. Metop,
4 |koH(bOPMHBIX [MornepeuHoe oOTeKaHHe TATITUYECKOTO LIAIUH/IPA. 1
0TOOpayKeHHH.
Pazgen 6. 3aKOH COXpaHeHUs SHePTUU JJist )KUAKON yacTuIlbl. ICTOUHUKY U CTOKU
5 |Kunemaruka Macchl. JIMBepreHIys CKOpOCTH. DU3rueCKil CMBICT «IIPSIMBIX» 1
CIVIOLIHOMW Cpefibl.  |IPOU3BOJHBIX CKOPOCTH.
Pazpen 7. Bropoii 3akoH HbloTOHA /17151 ABVIKYIIIENCS B TPaBUTALIMOHHOM T10J1e
6 Peonornueckue >KUZKOM YaCTHL[BI B OTCYTCTBHE BSI3KOTO TPeHHsl. ['pailueHT JaBieHus.. 1
Mozien criolHoW  |HadanbHble v rpaHyyHbIe YC10BUsL. Criydaid MOKOSIIENCs TSHKeIomn
cpe[ibl. JKUJKOCTU. YpaBHeHUe TMIPOCTATHUKU.
Pazpen 8. IToctynar
UaruibiruHa- ®opmynbl YareirvHa-biasuyca /1 I71aBHOTO BeKTOpa U [V1IaBHOTO
7  [’KykoBckoro st MOMEHTA CUJI JIaB/IeHUs, eNCTBYIONMX Ha MPOMUIb TTPU €ro 1
nipocusisi € 3agHel  |6€30TPBIBHOM 00TEKaHUM.
OCTPOU KPOMKOM.
Pa3gen 9. Bekrop o
Crpyiika ToKa. [TosiHast sHeprusi IOToKa. YpaBHeHUe SHEepPruu.
TJIOTHOCTH 1TOTOKA
8  |remm W303HTpONIMUECKOe CTalMOHAapHOe TeueHre. YpaBHeHre bepHyiy B 1
) ob11iemM BUzie U /1 HeCKMMAeMOoro U CKMUMAeMOT0 TeUeHHH.
TepmopuHaMmuueckas
MakcuMasnbHast CKOPOCTb MOTOKa.
MoZie/lb Cpeibl.
Pazgen 10. Pemenue
g |3aAau 06 ob6Tekanuu ([Toctpoenue rpodueii YKyKoBCKOro U pellieHue 3aau 00 00TeKaHuH )
ripodusieit nipoduieii JKykoBcKoro.
JKyKOBCKOTO.
10 |Pa3pen 11. OcHOBHBIe JoNylleHHs U BuXpeBasi cxeMa Kpbuia [IpaHaTis. 2
DJlIeMeHTbI TeOpUU
KpbL1a KOHEYHOTO
pasMaxa.
7 24832




11

Pazgen 12.
3aMKHYTbIe CUCTEeMBbI
ypaBHEHUM.

Mavible BO3MYIIIEHHST YIIPYTOM Cpefibl (3BYK) U CKOPOCTh 3BYKa.
3ByKOBOe AiaBieHue. JlorapudmMudeckas Kasa JJisi i3MepeHUst
WHTEHCHBHOCTH (cusibl) 3ByKa ([0 u Iba). Uncio Maxa. Cucrema
YPaBHEHUH /IJI1 U303HTPOMUYECKOTO CKMMAeMOT0 CTal[dOHAPHOTO
TeueHWs COBepIIIeHHOro Ta3a. ['a3oauHaMudeckrie (GyHKLIWH.
Kputnueckoe TeueHre ¥ KpUTUUECKHE TTAPAMETPHI TEUEHUS.

12

Pazpen 13.
WNHTerpansi cucteMsl
ypaBHEHUU
JIBYDKEHUST
H/JleasibHOM
JKULKOCTU. DYHKIS
MpUBeZEHHOT0
pacxoga.

ITpuemuuku (Tpybku) maBnenus: [Tuto, [Tpangtas, [Tuto-TIpasaTis.
Tpy6ka BeHtypu. PacueT Mo/IHOTO U CTaTHUECKOTO /IaB/IeHUH MOTOKa
T10 U3MEPEHUsIM [TPUEMHUKOB [iaB/ieHrsl. A3pojMHaMuyecKre CUIbI,
MOMEHTHI ¥ KO3 hHUI[HEHTRL. YCTOMUNBOCTE JTA

13

Pazgen 14. CunbHbie
1 cnabbie pa3pbiBhI B
ra3oBoii AUHAMUKe.

Coruio JlaBans. PexxuMbl cTeueHUsl. PacueT mapamMeTpOB TeUeHUsl B
comnuie JlaBasns (ogHOMepHOe TeueHue). PacyeT mapamMeTpoB TeueHUsI B
corie JlaBasnsi (ABymMepHOe TeueHUe). Pacxof rasa uepes COIIO.
HepacueTHoCTh cTpyH. PeakTrBHas cusa (Tsra) coria.

14

Pazpen 15. 3agaua
Bnasuyca o
MPOZI0JILHOM
00TeKaHWU TUTOCKOH
I71aCTHHBI.

Bsiskocth. Yucso PeitHomnbzca. JlamrHapHOe U TypOy/IeHTHOE TeYeHVsl.
ITorpanuunelii ciioil. CKauok yrioTHeHus1. COOTHOLLEHUe TapaMeTpoB
Ha ckauke. Aauabara PsHKuHa-Iforonro. PacueT mosHoro u
CTaTUYeCKoro JiaBjieHU CBEPX3BYKOBOI'O MOTOKA M0 M3MePeHUsIM
TpyOKo# ITuTo-TIpanat/isa. IToTeps MOHOTO AaB/AeHUs Ha CKauKe

Bcero 3a 5 cemectp

17

3.3. JTaGopaTopHBIi NPAKTHKYM

Homep u HauMeHOBaHHUE
pasjgesia JUCHUILUTHHBI

Tema /1ab0paTOPHOro NPAaKTHKyMa

Oo0neMm,

dayA.
qacoB

Pa3gen 13. VlHTerpans! CUCTEMbI

1) OnpepeneHue a3poguHaMUUeCKUX XapaKTePUCTUK

ypaBHEHUH ABWKeHUs! njeaabHOM podusis TIo paciipefiesieHuto faBneHust. 2) ViccnegoBanue

SKAIKOCTH, DYHKIUS

TIPUBE/IEHHOTO Pacxo/a.

d3pOJHHaMHNY€CKHUX XaPaKTePUCTHK OINEPEHHOI0 TeJ/la Ha
d3pOJHHaMHYeCKHX BeCaxX

Paszen 14. CunbHble U cyiabble
Pa3phbiBbI B Ta30BOI AUHAMUKE.

3) TeueHus rasa mno coruty JlaBass; 4) VicteueHusi rasa us
cocyzia KOHeUHOro o0bema.

Paspen 15. 3agaua biasuyca o
TPO/IOJILHOM 00TEeKaHUH TIJI0CKOM

TI/TaCTHUHBI.

5) CKauKy YIIJIOTHEHHUS] B CBEPX3BYKOBOMU
TriepepacIIMpeHHON CTpye.

Bcero 3a 5 cemectp

17

3.4. CamocrosnTenpHas padora crygenra (CPC)

Homep 1 HanMeHOBaHMe pa3jena
AUCLUTLTHHBI

CojaepxaHue y4e0HOro 3a/JaHUsI

Oo0nemMm,
4acoB

Pazpen 1. TIpegmer

asporuziporasoHaMuKd. OCHOBHbIE
TIOHSTHUS U OTIpeZie/IeH s,

W3yueHue ripeyCMOTPEHHBIX POrpaMMOii
IUAAKTHYeCKUX eJUHUL] [0 peKOMeHyeMoMn
muteparype. [ToAroToBKa K MpakTHYeCKUM 3aHSATHUSIM

Pa3gen 2. IInockue Ge3BUxpeBble
YCTaHOBHUBILIECS TEUEHUSI
HeCKUMaeMOU XKUAKOCTH.

V3yueHue ripeZlyCMOTPEHHBIX MPOrpaMMOid
IUAAKTHYeCKUX eIUHUL] 110 KOHCTIeKTaM JIEKLUH U
peKoMeHayemou utepatype. [loaroroBka K
MPAKTUYeCKUM 3aHSTHSIM.

Pa3pen 3. YpaBHeHUs 3aKOHOB
COXpaHeHUsI B MeXaHUKe XXUJKOCTH U

rasa.

W3yueHne rpeyCMOTPEHHBIX POrpaMMOit
MUAAKTAYEeCKUX eJUHUIL] 110 peKOMeHyeMOon
mareparype. [ToAroToBKa K MpakTHYeCKUM 3aHATUSIM

Pazpen 4. Tlonepeunoe
TOTeHL[Ma/IbHOe 0OTeKaHue
KpPYTrOBOIO LIWJIMH/IPA.

W3yueHue 1ipeyCMOTPEHHBIX IPOrPaMMOit
MUAAKTAYeCKUX eIUHUIL] 110 KOHCIIeKTaM JIEKL[UH U
peKoMeHayemMou itepatype. [loAroToBka K
MPaKTUUeCKUM 3aHSATHUSIM.

Pazmen 5. Meto/, KOHOOPMHBIX

0TOOpaKeHHH.

W3yueHne ripeyCMOTPEHHBIX IIPOTPaMMOM
MUAAKTAYeCKUX eIUHUI] 10 KOHCIIeKTaM JIEKI[UH U
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pekoMeH/iyeMoit uteparype. [ToAroroBka K
MPaKTHUECKUM 3aHSITUSIM.

o W3yueHne 1ipeyCMOTPEHHBIX IPOTrPaMMOi
Pazgen 6. KuHeMaTyKa CIIJIOIIHOM Y PEAY P porp o
6 CDOnLI IUJaKTUYeCKUX eZJMHUL] TI0 PeKOMeH/yeMOu 2
PEABL. suteparype. [1oATOTOBKA K MpaKTHYeCKUM 3aHSTUSM
W3yueHue mipeyCMOTPEHHBIX IPOTrPaMMOi
Pazgen 7. Peonoruueckue mojienu Y PEAY P porp o
7 N IUJaKTUYeCKUX eZJMHUL] 10 PeKOMEeH/lyeMOu 2
CIUIOLLIHOW Cpefbl.
suteparype. [1oATOTOBKA K MpaKTH4YeCKUM 3aHSTUSM
W3yueHue 1TpeyCMOTPEHHBIX IPOTrPaMMOi
Pazpen 8. IToctynar YansibiruHa- Y Peay P porp .
. |IUAKTAYeCKUX eJUHUL] [0 KOHCIIeKTaM JIeKLWN 1
8  |’KykoBckoro zyist ipodusisi ¢ 3afHei - 7
o . pekoMeHAyeMoi uTeparype. [loaroToBka K
OCTPOM KPOMKOM.
MPaKTUUeCKUM 3aHSATHUSIM.
Pasgen 9. BekTop NI0THOCTH NMOTOKa (V3yueHKe NpeflyCMOTPEHHBIX IPOrpaMMOi

9 |rera. TepMoguHaMuyecKast MOZie/ib |AUJAKTUYECKUX eJUHUL] TI0 peKOMeHAyeMOu 2

cpejibl. suteparype. [1oATOTOBKa K MPaKTHYeCKUM 3aHSTUSM
W3yueHue nipe/lyCMOTPEHHbIX POrpaMMOi

10 Pazgen 10. Pemienue 3azau 06 IUAKTUUeCKUX eJUHUL] 110 KOHCIIeKTaM JIeKL1i U v

obTekanuu nipodueii JKykoBcKoro. |pekomeHayeMol siuTeparype. [IoaroToBka K
TPaKTHUUeCKUM 3aHSTHUSIM.
W3yueHue nipelyCMOTPEeHHBIX MPOrpaMMOi

1 Pazpen 11. 3neMeHThI TeOPUU KpblIa |TUAAKTHUECKUX eUHUL] 110 KOHCIIeKTaM JIeKL1i U 6
KOHEUHOTO pa3Maxa. pekoMeHayeMoM MTepaType. [loaroroBka K

MPaKTUUYeCKUM 3aHSTHSIM.
W3yueHue mipe/lyCMOTPEHHBIX MPOrpaMMOoit
Pa3gen 12. 3aMKHYyTbIe CUCTEMBI Y peay P porp "

12 ABHEHMH IUJAKTUUeCKUX eJUHUIL] 10 peKOMeHTyeMoi 3
yp ) suteparype. [ToAroToBKa K NpakTU4YeCKUM 3aHATHUSM
Pa3pen 13. VIHTerpans! cUCTeMbl o

s . W3yueHue nipejyCMOTPEHHBIX POrpaMMOi
YPaBHEHUM [IBIKeHUsT U/leaTbHOU o

13 IUJaKTUYeCKUX eZJMHUL] TTI0 peKOMeHyeMOu 2

JKUAKOCTU. DYHKLUS TPUBEIEHHOTO

smuteparype. [1oATOTOBKa K MPaKTHYeCKUM 3aHSTUSM
pacxoga.

N3yueHue ripelyCMOTPEHHBIX ITPOTrPaMMOi
Paszen 14. CunbHble u cyiabble Y PeAy P porp o

14 . IUIaKTUUYeCKUX eJUHUL] TI0 peKOMeHyeMOou 2
pa3phbIBbI B Ta30BOI AUHAMUKE.

suteparype. [1oAroToBKa K NpakTU4YeCKUM 3aHSATUSM
Pa3pen 15. 3apaua biasuyca o W3yueHue 1ipesyCMOTPEHHBIX MPOrpaMMoii
15  |mpomoMbHOM O0TEKAaHUH TIJI0CKOH IUAAKTAYEeCKUX eJUHUL] [0 peKOMeHyeMoun 2
[JIACTUHBI. suteparype. [1oAroToBKa K NpakTU4YeCKUM 3aHSATUSIM
Bcero 3a 5 cemectp 57
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIVINHBI
CEMECTP HEJAEJ/IN CEMECTPA
112/ 3 |4 5 6|7 1|8 9|10 11 12 13 14| 15 16 | 17
5 JIP TexK | AP | JIP JIP | AP | JIP TexK, JIP TexK | AP

YciioBHBIe 0003HAUCHUSA:

o JIP — auarHocTHUeCcKasi paboTa;
o JIP — naboparopHast pabora;
e TekK — BONpocCs! Jj/151 TEKYI|ero KOHTPOJIA.

TeKyIIHii KOHTPOJ/Ib YCIIEBAeMOCTH CTYIE€HTOB TIPOBOJUTCS B IUCKPETHbIE BDEMeHHbIe HHTEPBAJIbI B
cnenyronumx dhopMax:
JMarHoCTUYeckKas pabora;
naboparopHas pabora;

BOIIPOCHI /I/ISI TEKYIIIEr0 KOHTPOJISI.

IIpomMesKyTouHasi arTecTanusi IIPOBOAXUTCS B popMax:
JK3aMeH.
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5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

—_

. A. A.T'yceB. . MexaHuKa >XUJKoCTH U rasa. Mocksa: FOpaiit, 2020, 351. pec.
. A. 3. Konibuios, E. U. Arees. . T'ugpoaunamuka. CI16. 5T TY "BOEHMEX" um. /1. ®. YcruHoBa, 2011,
/1. pec.
3. B. A. 3a3umko, I1. [I. TopoxoBa. . TeH30pHbIM aHa/iu3 B ra3oBoi AuHamuke. CI16.5I'TY "BOEHMEX"
uM. [1. ®. YcruHoBa, 2018, 39 3ks.
4. B. H. Yckog. . Berymue oqHomepable BoHbl. CI16.BTTY "BOEHMEX" um. 1. ®@. YctuHoBa, 2013, 148
9K3.
5. T A. Akumos, B. A. 3asumko ; BI'TY "BOEHMEX" um. [I. ®. YctuHosa. AsporasoanHamuka. bI'TY
"BOEHMEX" um. . ®. YctuHoBa, 2014, 61 3k3.
6. I. A. Akumos, B. A. 3asumxo ; BI'TY "BOEHMEX" nm. [I. ®. YctuHoBa. AsporasoguHamuka. BI'TY
"BOEHMEX" um. I. ®@. YctuHoBa, 2014, 1. pec.
7. E. W. Arees, A. 3. KombiioB. Mexanuka xxugkocty v raza. CI16.BT'TY "BOEHMEX" um. /1. ®.
YctuHoBa, 2010, 77 3K3.
8. E. U. Arees, A. 3. Konbuios. . Mexanuka >xuakoctu v raza. CI16.6I'TY "BOEHMEX" um. []. .
Ycrtunoga, 2010, 3. pec.
9. K. H. Bonkos, B. H. EmenbsiHoB, Y. B. TerepuHa. . 'a30Bble TeueHUs B COMJIaX SHEPrOyCTaHOBOK. M.:
OU3MATIINT, 2017, 50 3Kk3.
10. JI. T JlotiusiHCKMIA. . MexaHWKa XXHUIKOCTH ¥ ra3a. M.: Hayka. I'n. pea. dus.-mar. mut., 1987, 27 3k3.
11. M. . Moucees, FO. M. LiupkyHoB. . OcHOBHI a3pora3oguHamuku. CI16.BI'TY "BOEHMEX" um. /1. @.
YcrtunoBa, 2006, 3. pec.
12. C. B. Bannangep. . Jlekuuu no rugpoaspomexanuke. CI16.: U3a-so CII6IY, 2005, 50 3k3.
13. FO. M. IlupkyHos, H. B. Tapacoea. . MeTo bl BO3MyIlleHUH B 3aj1auax aspoguHamuku. CI16.BT'TY
"BOEHMEX" um. II. ®@. YctuHoga, 2007, 39 3k3.

N

5.2. [lorionHUTeNbHAs IUTepaTypa Mo JUCLUIIUHE:

1. JI. I. JlovusHckuii, A. W. Jlypre. Kypc Teopetuueckoii mexanuku. T. I Ctatuka u kuHemartuka. bBI'TY
"BOEHMEX" um. [I. ®. YctuHoBa, 1982, 2 5K3.

5.3. Ilepuoguueckue U3iaHUs:
1. BecTHUK aka/ieMHUY BOEHHBIX HayK.

5.4. ITepeueHb peCcypCoB MHPOPMALIOHHO-TeIeKOMMYHHUKAIIMOHHOM ceTH "VIHTepHeT", HeoOXOAUMBIX /IS
OCBOEHMsI TUCLIUIITUHBI, 3/IeKTPOHHbIE OMOIMOTEeUHbIe CUCTEMBI:

1. https://e.lanbook.com — 3BC JlaHs;

2. http://library.voenmeh.ru/jirbis2 — ®yHnamenTansHas 6ubaroreka BI'TY «BOEHMEX» um. [1.®.
YCTUHOBA;

3. https://urait.ru — O6pa3oBarenbHas mardopma «HOpaitT». I By30B U CCy30B..

CoBpemeHHbIe TIpo¢eccHoHabHbIe 0a3bl JaHHBIX:

1. https://rusneb.ru — HatvioHasibHast 3/1eKTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast snekTpoHHast 6ubnioreka «KubepieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonmHoTeKkcTOBast 3/1eKTpoHHast buboTeka Poccutickoro doHia
(yHIaMeHTalbHBIX UCC/Ie/IOBAHUH.

WHdopmalioHHbIe CTIpaBOYHbIE CHCTEMBI:
1. Texakcrept — ViHbOpPMal[MOHHBIN TTOPTal TEXHUYECKOTO PeryiupoBaHus: HopMbl, mpaBuia, CTaHAAPThI
P®D;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog

cobcreenHoM redepatud BI'TY "BOEHMEX" um. 1. ®. YCTHHOBA,
3. http://www.consultant.ru/- KoncynsraatlIntoc- nHGOpMalMOHHBIN TOPTas MPaBOBOI WHGOPMALUH.

5.5. TIporpaMMHOe 0becrieueHue:
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1. Matlab 2015a SP1;
2. Ansys Multiphysics 2017 Teaching Advanced;
3. Google Chrome;
4. Microsoft Office.
5.6. Ml opmarioHHbIe TEXHOJIOTUH:

B3auMoyielicTBre ¢ obyuaronumucs nocpenctoM SMOC Moodle BT TY «k BOEHMEX» um. [.®. YcTuHOBA.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreL[aTM3UpOBaHHbIe TpeOoBaHus 110 000PYAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TTOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [JOCKa.

6.2. IIpakTHyeckue 3aHATHA:

1. IlpoekTop;

2. Ansys Multiphysics 2017 Teaching Advanced;
3. Google Chrome;

4. Matlab 2015a SP1;

5. Microsoft Office.

6.3. JTaGopaTopHbIe 3aHATHA:

1. ITpoexrop;
2. YcTaHOBKa AJ1s1 U3yueHHs CTeueHusi rasa U3 0asioHa;
3. Matlab 2015a SP1.

6.4. Ilpouee:

1. pabouee MecTo TpernofaBare/isi, 0OCHAIIlEHHOe KOMITBEOTEPOM C JOCTYroM B VIHTepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAIL|eHHbIe KOMITbIOTEpaMH C JOCTYIIOM B VIHTepHeT, rpeiHa3HaueHHbIe
[71s1 pabOThI B 3/IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
A3POI'IPOTA30ANNHAMUKA

AnHoTanusa paboueii nporpaMMsl

Oucipnmaa ADPOTUJIPOTA3OAUHAMMKA  sBisieTcsi AWCLUTUIMHON 00s13aTe/IbHOM 4YacTH
0/i0ka 1 mporpaMMbl TIOATOTOBKM IO HarpaeieHuto 24.03.01 PakemHble KOMN/eKCbl U KOCMOHABMUKA.

HOucruruiiaa peanmu3yeTcs: Ha (akynbTeTe A PakeTHo-kocmuueckoit Texuuku BI'TY "BOEHMEX" um. ..
Ycrunosa kadenpoit A9 TINTASMOTA3SOAMHAMUKA U TETVIOTEXHUKA.

[Ouciuniavza HaljesieHa Ha GOPMUPOBaHUE KoMNnemeHYuli:
OIIK-1 crmocoOHOCTL TPUMEHSTh  €CTEeCTBEHHOHAy4YHble U OOIeMH)KeHepHble  3HAHUS, METOAbI
MaTeMaTU4YeCKOr0 aHalvi3a W MOJe/IMPOBaHUs, TEOPeTHUeCKOT0 U JKCIIePUMEHTAalbHOTO WCC/IeOBaHUS B
rpocdhe CCHOHALHOM JieSITeTbHOCTH;
TICK-4.5 criocobHOCTh IPUMEHSITh COBpEMEHHbIE HayuHble U 00IIleTeXHUUeCKHe TOAX0bl U 3HaHUS B 06/1aCTH
MPOEKTUPOBAHUS, KOHCTPYHUPOBaHUS U YHKIMOHUPOBaHUSI PAKETHO-KOCMUYECKON TEXHUKHU.

ConepkaHrie [UCIIMIUIMHBI OXBAaThIBaeT KPYT BOIIPOCOB, CBSI3aHHBIX C WM3y4YeHHEM Ta30AuHaMHueCKUX
nporieccoB. OOyuarolyecss 3HaKOMATCS C OCHOBAMHU TEOPETHUECKON W MPUK/IAJHON MEeXaHUKU YKUKOCTH U
rasa, UTo CJIY)KUT OCHOBOM UX Aa/ibHelilel npodeccroHaabLHON AesiTe/IbHOCTH.

[TporpamMmoi1 AUCLIUIIMHEI TIPe/lyCMOTPEHBI CJle[yIoIIe BH/bI KOHTPOJIA:

TeKyuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYE€HTOB IIPOBOAAUTCS B IUCKPETHbIE BpeMeHHble HHTepPBAa/IbI B
cnepyronumx dhopMax:
e IMarHocTUYeckas pabora;
¢ naboparopHas pabora;
e BOTMPOCHI J|jisl TEKYILIET0 KOHTPOJIS.

IIpome)xyTouHas arTecranusi [IPOBOJUTCS B (hopMax:
e 9K3aMeH.

OO01jas  TPyI0EMKOCTb OCBOEHHUSI AUCLUIUIMHBI cocTaBiasgeT 3 3.e., 108 u. TIporpamMMoM AWCIUITHHBI
MIpelyCMOTPEHbI IEKI[UOHHbIe 3aHATHs (17 4.), mpakTudeckue 3aHsaTHs (17 4.), maboparopHelii MpakTUKyM (17
4.), caMocTosATe/bHas pabota cryaenTa (57 ).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
A3POI'IPOTA30ANNHAMUKA

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBageT 108 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 57 4.,
OTBe/|eHHbIX Ha CaMOCTOSITe/IbHYI0 PaboTy CTyZeHTa.

PekoMeH/IalIM TI0 pacrpe/ie/ieHHI0 yueOHOTO BpeMeHHW M0 BHJAM CAMOCTOSITE/TbHOM paboThl |

pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUIMHBI IIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

14

HaumeHoBaHue padoThI Pexkomenjyemas 1ureparypa prn?{?éKOCTb’
Paspen 1. Ilpegmet asporujporazoguHaMuKki. OCHOBHbIE IIOHSTHS U ONpeAe/IeHus.
I'. A. Axumos, B. A. 3asumko ; BI'TY
"BOEHMEX" um. [I. ®. YctrHOBa.
AsporazoguHamuka: BI'TY "BOEHMEX" um.
. . ®@. Ycrunosa, 2014 (1)
N3yueHue ripelyCMOTPEeHHBIX ITPOrPaMMOi .
. | B. H. Yckos. . beryijue ogHOMepHbIe BOJIHBL:
MUJAKTUUeCKUX eIUHUI] TT0 peKOMeH,TyeMoit CII6.5I'TY "BOEHMEX" nw. [T, . 7
g:;:gs;il/lpe. [TogroToBka K npakTuyecKum YVernmosa, 2013 (1)
I. A. Akumos, B. A. 3asumko ; BI'TY
"BOEHMEX" um. [I. ®. YcTHHOBa.
AsporazoguHamuka: BI'TY "BOEHMEX" M.
. ®@. YcruHoBa, 2014 (1)
Wroro no pa3geny 1 2
Pazpen 2. Iliiockue Ge3BUXpEeBbIE€ YCTAHOBHBIINECHA TEUEHU HECKMMAeMOH KUKOCTH.
I. A. Axumos, B. A. 3a3umko ; BI'TY
"BOEHMEX" um. [I. ®. YcTuHOBa.
N3yueHue ripeflycMOTpeHHBIX porpaMmoii  |AsporazoauHamuka: BI'TY "BOEHMEX" um.
JUJAaKTUUeCKUX eJUHUL] 110 KOHCIIeKTaM . ®. YcruHoBa, 2014 (12, pasgen 1-4) 6
JIEKIUN U peKOMeHTyeMoii iuTeparype. I A. Akumog, B. A. 3a3umko ; BI'TY
ITogroroBKa K NpakTAYeCKUM 3aHSATUSIM. "BOEHMEX" um. [I. ®. YcTuHOBa.
AsporasoguHamuka: bI'TY "BOEHMEX" um.
. ®@. YctuHoBa, 2014 (12, pa3zgen 1-4)
Wroro no pasgeny 2 6
Paspen 3. YpaBHeHHs 3aKOHOB COXpaHeHMsI B MeXaHUKe )KMAKOCTH U rasa.
B. A. 3a3umko, I1. []. 'opoxoBa. . TeH30pHBI
aHanu3 B ra3oBoii auHamuke: CII6.BT'TY
"BOEHMEX" um. []. ®@. YctHoBa, 2018 (1-
. 2)
?;Z:E?;E;EE@YS;E{TSEI;IZBE(EESSZE ;?thfg]ﬁ B. H. Ycxkos. . Beryijye ofHOMepHbIe BOJHBI:
nuTeparype. [ToAroToBKa K NpakTHye CKUM CII6.5ITY "BOEHMEX" im. /I, . 2
SAHSTHSIM YctrHoBa, 2013 (2)
K. H. Bosikos, B. H. EmenbsiHoB, 1. B.
TetepuHa. . ['a30BbIe TeueHUs1 B COTLIAX
9HeproycraHoBok: M.: ®U3MATIINT, 2017
(1-2)
Wroro no pa3geny 3 2
Paspen 4. IlonepeuHoe NOTeHI[HA/IbHOe 00TeKaHNe KPYroBoro LUINHApPA.
N3yuenue npeyCcMOTpPeHHBIX TPOrpaMMOK B. H. Ycxkos. . Beryiue ofHOMepHbIe BOJHBI: 6
IUIAKTUUECKUX eIMHUL 110 KOHCIIeKTam CII6.BI'TY "BOEHMEX" um. 1. ®.
JIeKLIUI U peKOMeH/lyeMOl iuTeparype. YctuHoBa, 2013 (4)
[ToaroroBka K rpakThyeCKUM 3aHSITHSIM. I'. A. Akumos, B. A. 3a3umko ; BI'TY
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"BOEHMEX" nm. 1. ®. YcTuHOBa.
AsporasoguHamuka: BI'TY "BOEHMEX" um.
. ®@. YctuHoBa, 2014 (12, pa3gen 5)

Wrtoro no paspeny 4 6
Pa3gen 5. MeToa KOH(GOPMHBIX 0TO0PayKeHHIA.
N3yueHue ripelyCMOTPeHHBIX MPOTrPaMMOi I A. Akumos, B. A. 3asumko ; BI'TY
JUJAKTAYeCKUX eJUHUL] 10 KOHCIIeKTam "BOEHMEX" um. [I. ®. YcTuHOBa. 6
JIEKLIUN 1 peKOMeHTyeMoii iuTeparype. AsporasoguHamuka: BI'TY "BOEHMEX" um.
IToaroroBka K rpakTA4yeCKUM 3aHSITHSIM. . @. YcruHoBa, 2014 (12, pa3zgen 7-8)
Wroro no pasgeny 5 6
Pa3pen 6. KunemaTHKa CI/IOIIHOU Cpefbl.
B. H. Ycxkos. . Beryijye ofHOMepHbIe BOJHBI:
CII6.BI'TY "BOEHMEX" um. 1. @.
N3yuenue ripefyCMOTpPEHHBIX TIPOTPAMMOMA Yerurosa, 2013 (2)
o E. . Arees, A. 3. KonbioB. MexaHuka
AUAAKTIHECKIX CAMHML [0 PEKOMEHAYEMOM o 1oy oryt 1 rasa: CIT6.BI'TY "BOEHMEX" 2
gf;;gli;ilqpe. [ToaroToBKa K nmpakTUyeCcKUM . IT. ®. Yerurosa, 2010 (1-2)
E. N. Arees, A. 3. Konbiios. . MexaHuka
>KuAKoCTH U rasa: CI16.BT'TY "BOEHMEX"
uM. [1. @. YctunHoga, 2010 (1-2)
Wrtoro o paspeny 6 2
Pa3pen 7. Peosioruueckue Moje/ M CIUIOLIHOM Cpe/ibl.
E. U. Arees, A. 3. KonblioB. . MexaHuKa
>kupkocTy v rasa: CITI6.6T'TY "BOEHMEX"
uM. . @. YctunHora, 2010 (1-3)
W3yueHue ripelyCMOTPEHHBIX ITPOrPaMMOiA B. H. Yckos. . beryiiue ogHOMepHbIe BOJHBI:
JUAJAKTUUEeCKUX eUHUL] [10 PeKOMeHlyeMOoM CII6.BI'TY "BOEHMEX" um. 1. ®. 7
sureparype. [ToAroToBKa K npakTuye CKUM YctuHOBa, 2013 (1-3)
3aHATUAM 1O. M. IlupkyHos, H. B. Tapacosa. . MeTtozp!
BO3MYIIIeHU B 3a/lauax a3poJUHaAMUKU:
CII6.BI'TY "BOEHMEX" um. 1. ®.
YctuHoBa, 2007 (1-2)
Uroro no paspeny 7 2

Pa3pen 8. Ilocrynar YanibirmHa-

YKOBCKOTO /Jijis MPO(UJIsi C 3a{HeH 0CTPOil KPOMKOI.

N3yuenue ripefyCMOTpeHHBIX TIPOTPaMMOM
IUAKTUYeCKUX eIMHUL] TI0 KOHCIIeKTaM

I'. A. Akumos, B. A. 3a3umko ; BI'TY
"BOEHMEX" nm. 1. ®. YcTuHOBa.
AsporasoguHamuka: BI'TY "BOEHMEX" um.

. Ny . ®. YctuHoBa, 2014 (12, pa3gen 10-15) 7
JICKLIMHM 1 PEKOMEH/YEMOM UTEPATYDE. B. H. Yckos. . beryijue oHoMepHbIe BOJHBL:
[ToaroToBKa K NpakTUYeCKUM 3aHSITUSIM. H YIWE Oft " p

CII6.BI'TY "BOEHMEX" um. [I. ®.
YctrHOBa, 2013 (5)
Wroro o pa3geny 8 7
Paszgen 9. BekTop n/10THOCTH MOTOKA Tenuia. TepMoanHaMu4YecKasi MOJe/Ib CpeJbl.
JI. T JlotinsHCKui. . MeXaHHKa KUAKOCTH U
rasa: M.: Hayka. ['n. pep. ¢pus.-mar. iut., 1987
()
W3yueHnne rpesyCMOTpeHHBIX IPOrpaMMOM B. H. Yckos. . beryiue ofHOMepHbIe BOJIHBL:
MAJAKTUUeCKUX eIUHUI] I1I0 peKOMeHTyeMOi CII6.BI'TY "BOEHMEX" um. /1. ®. 9
nuTeparype. [1oAroToBKa K MpakTUye CKUM YctuHOoBa, 2013 (2-3)
3aHATUSIM JI. T. JlovisiHekui, A. W. Jlypee. Kypc
Teopetnyeckor MexaHuku. T. I Cratuka u
kuHemarvka: BI'TY "BOEHMEX" um. [I. ®@.
YcruHoBa, 1982 (1-2)
Wroro no pasgeny 9 2
Pazpen 10. Pemenue 3agau 00 odTekanuu npodusiei JKykoBckoro.
N3yueHue ripelyCMOTPEeHHBIX ITPOrPaMMOii I A. Akumos, B. A. 3asumko ; BI'TY
JUJAKTAYeCKUX eJUHUL] [T0 KOHCIIeKTam "BOEHMEX" um. [I. ®. YcTuHOBa. 7
JIEKLIUN ¥ peKOMeHTyeMoii iuTeparype. AsporasoguHamuka: bI'TY "BOEHMEX" um.
ITogroTroBKa K NpakTAUUeCKUM 3aHATUSIM. . ®. YcruHoBa, 2014 (12, pazgen 15)
Wroro o pazgeny 10 7
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Paspen 11. Dj1eMeHTBI TeOpHU KpblIa KOHEYHOr0 pa3Maxa.

V3yyeHue rpeslyCMOTPEHHbBIX TIPOrPaMMOi

TUIAKTAUeCKUX eTUHUI] 110 KOHCIIEKTaM

I'. A. Akumos, B. A. 3a3umko ; BI'TY
"BOEHMEX" um. [I. ®. YcTHHOBa.
AsporazoguHamuka: BI'TY "BOEHMEX" nm.
. ®@. YctuHoBa, 2014 (17, pa3gen 2-4)

JIeKLIMIA 1 peKOMeH/lyeMOli iuTeparype. I A. Akumos, B. A. 3asumko ; BI'TY 6
IToaroroBka K rpakThyeCKUM 3aHSITHSIM. "BOEHMEX" um. [I. ®. YcTuHOBa.
AsporazoguHamuka: BI'TY "BOEHMEX" um.
. ®@. Yctunosa, 2014 (17, pa3men 2-4)
Wroro no pasgeny 11 6
Pa3zpesn 12. 3aMKHyTbIe CHCTeMbI ypPaBHeHHIA.
B. H. Ycxkos. . Beryiye ofHOMepHbIe BOJHBI:
N3yueHue npeyCMOTpPEHHBIX TPOrPaMMOK CII6.BI'TY "BOEHMEX" um. [I. ®.
JWJAKTUUeCKUX eUHUL] [0 peKOMeHlyeMOoi YctuHOoBa, 2013 (3) 3
nurepatype. IlogroToBka K npakTuueCckum C. B. Bannangep. . JIekuuu 1o
3aQHATUSAM ruzpoaspomexanuke: CI16.: M3a-so CIIOLY,
2005 (1-3)
Wroro no pasgeny 12 3

Pa3pen 13. IHTerpaibl CHCTEMBI YPaBHEHHH IBIDKEHHS W/lea/IbHOMN KUAKOCTH. DyHKIuUsI
NpUBeIEHHOr0 pacxoja.

W3yuyenne npesyCMOTpeHHBIX IPOrpaMMOM
[UIaKTUYeCKUX eJUHUL] [0 peKOMeHyeMoi

A. A.T'yces. . MexaHuka XUJKOCTH U rasa:
Mockga: FOpaiit, 2020 (2)
B. H. Yckos. . Beryiye ofHOMepHbIe BOJTHBI:
CII6.BI'TY "BOEHMEX" um. [I. ®.

snureparype. Ilogroroska K rpakTuiyeCckuMm YctrHoga, 2013 (3) 2
3aHATUAM JI. T". JIoHstHCKUH. . MexaHUKa KUJKOCTH 1
rasa: M.: Hayka. I'n. pef;. pus.-mar. iur., 1987
(2-3)
Wtoro no pasgeny 13 2
Paspen 14. CuibHbIe U c/1a0ble pa3pbIBbI B ra30Boi JUHAMHKE.
A. 3. Konieuios, E. U. Arees. .
N3yueHue ripelyCMOTPEHHBIX TPOTrPaMMOi Tugponunamuka: CI16.BI'TY "BOEHMEX"
JUIaKTHUYeCKUX eJUHUL] IT0 peKOMeHZyeMoi uM. []. ®. YctuHoBa, 2011 (2) 9
nureparype. [loAroToBka K rpakTuueCKUM E. W. Arees, A. 3. Konbi1ioB. MexaHrka
3aHATUSIM kugkocty v rasa: CI16.BI'TY "BOEHMEX"
M. 1. @. YctuHoBa, 2010 (3)
Wtoro no pa3geny 14 2
Pazgen 15. 3agaua bsiasuyca o mpojo/ibHOM 00TeKaHHM TVIOCKOH MJIaCTHHBI.
M. I'. Mowucees, FO. M. TupkyHOB. . OCHOBBI
N3yuenue ripefycMOTpeHHBIX TIPOTPaMMOM asporasopHamyii: CII6.5I'TY
. | "BOEHMEX" um. /1. ®. YcruHoga, 2006 (1-
JUJAKTUUEeCKUX eJUHUL] [10 PeKOMeH/lyeMOoM 3) 7
gf;:fligape' TToAroToBKa K MpakTHyeckim B. H. Yckos. . beryliijie ogHOMepHbIe BOJHBI:
CII6.BI'TY "BOEHMEX" um. 1. ®.
YctrHOBa, 2013 (1-4)
Wroro no pasgeny 15 2
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
AJPOI'NIPOTA30JUHAMUKA

®OH/] OODEHOYHBIX CPEICTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocThyeckas pabora

*  BOIMPOCHI /IS TEKYIIeTO KOHTPOJIS;
e jyabopaTopHasi paboTa;

e 5K3aMeH.

Kputepuu orjeHuBaHus

Juarnocruyeckas pabora
[uarHocTtrueckast pabora mpoBogutcs B popme Tecta B SMOC Moodle:

e IIpU NIPaBWJILHOM OTBeTe MeHee yeM Ha 60% BOMIPOCOB - He aTTeCTaLlys;
¢ TIpU MpaBUIBHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarysl.

Bonpocs! ans TeKyiero KOHTpoJist
Bompocs! ajis TeKy1ero KOHTPOJIsi BXOAAT B coctaB Y MK IUCLIUTIIAHBL.

JIaGopaTopHas pabora

Hornyck K JIP. [Tomnyck K BbINO/HeHUO JIP NponcxoauT npu npeicTaB/ieHuH CTyJeHTOM B IMCbMEHHOM
BHJIe OTTUCAHUS, COZIEPIKAIlero MOCTAHOBKY 3a/jaun JJabopaTopHOl paboThl, I/IaH BBITIO/IHEHHST 1ab0paTopHOM
paboThI U 11eJT TIPe/IJIaraeMoro UCC/Ie/IOBaHus 1 B (hopMe yCTHOTO cobeceloBaHUS 10 TeMaTHUKe J1abopaTopHOM
pabotel. OTBeTHI Ha Oosiee uemM 50% BOTIPOCOB SIB/ISIETCS O CKOM K 1ab0paTopHOit pabore.
OruéT no JIP. OTuéT no y1abopaTtopHoii paboTe Tpe/iCTaB/IsIeTCs B eUaTHOM BHe B opmare,
MpeAyCMOTPEeHHOM 11a0/I0HOM OTUéTa 10 labopaTtopHoi paboTe. OTYeT JO/KEH cofiepyKarh: Lesb JIP,
(r3ryecKyro NMOCTaHOBKY 3a/jauM, MareMaThueCcKylo MOZesTb, pe3y/bTaThbl UCC/Iel0BaHus, TIpe/iCTaBlIeHHbIe B
YHMCJIEHHOM BU/JIe U B BUie Tpaduika, aHa/iv3a ToMyUeHHBIX Pe3y/IbTaToB U BbIBOAOB 110 JIP. 3aiura oTuera
MIPOXOJIUT B JOpMe JIOKJI/la CTY/JeHTa IO BIMOJHEHHOH paboTe ¥ OTBETOB Ha BOMPOCHI MPENo/aBaTerisl.
TTporieypa 3aIUThl BKIOYAET OTBETHI HAa BOMPOCHI Mpero/iaBaresis o pabore u paszaeny kypca. B xoze
3aUThI JabOpaTOpHOM paboTHI OOyYArOLeCs: JO/DKHBI POJIEMOHCTPUPOBATD KYJIBTYPY PeUr TIPH U3/I0KEHUH
CBOUX MBIC/IEH, JIOTUUHOCTE B TIOCTAHOBKE U U3/IOKEHUH MaTepHasa, Heobxogumble HadalbHbIe 3HAHUS T10
cymecTBy 0bcyxgaeMoii TeMbl. OLieHUBaeTcs 110 8-u OanbHOM IIKase:
8-5 6anyoB — oT4eT opopMIIEH B COOTBETCTBUU C TpeOOBaHUSIMH, B X0Zle cOOece/loBaHUs CTYEHT OTBETH/T Ha
BCe BOMPOCHI, 3a1uTa JIP BhIMO/HEHA B CPOK ZIBe He/le/H MoC/ie TIPOBeieHus paboThl
4-2 6anna — oTuet ohopm/IeH B COOTBETCTBUU C TPeOOBaHUAMMU, B X0/le cObece/[oBaHMs CTYA€HT OTBETU/ Ha
BCe BOMPOCHI, 3amuTa JIP BrirosHeHa B CpOK 4 HeJiesiu 1ocJie poBefeHrs: paboThl Uik oTyeT 0()OpMIIeH C
HapyLIeHUsIMY, B X0/ie co0eceZOBaHMS CTYZeHT OTBETHJ He Ha BCe BOTIPOCHI, 3amuta JIP BrironHeHa B CpoK 2
He/leJv TI0C/ie TIPOoBeieHus1 paboThbl
1 6ann — otyeT oOpMIIEH B COOTBETCTBUM C TPeOOBaHUSAMH, B X0/le COOeCeZOBaHUS CTYIeHT OTBETH/T Ha BCe
BOMPOCHI, 3a1[yra JIP BBINIO/IHEHA B CPOK JJ0 KOHI[a CemMeCcTpa
0 6a/10B - OTUET He TPEeJOCTAB/IEH WM BBITIONHEH C TPYyOBIMM HapYIIEHUSIMH.
OCHOBaHUSIMU JI/1sT I0PAaOOTKK WITH CHIDKEHHs 0ai/ioB MOTYT CJTYKUTh:
* HeOpEXXHOE BBITIOJTHEHHE,
* HU3KOe KaueCTBO rpaduueckoro Marepuasna (HeBepHbI BbIOOD MaciiTaba uepTeskeid, OTCYyTCTBHe yKa3aHHsI
eIMHULL U3MepeHus Ha rpadukax),
OTuéT He MOXKET OBITh IPUHAT U TOJJIEXKUT TepepaboTKe B CTydae:
* OTCYTCTBUS HEOOXOUMBIX Pa3fiesioB,
* OTCYTCTBUS HEOOXOIUMOTr0 rparueckoro MaTepuana,
* HEKOPPeKTHO# 00pabOoTKM pe3y/IbTaToB PacuéToB.

JK3aMeH

VIToroBBIN KOHTPOJIL TI0 IUCLUIUINHE B 5 ceMecTpe TIPOXOJUT B (hopMe 3K3aMeHa. DK3aMeH MTPOBOJUTCS
B (hopMe OTBETOB Ha 2 BOTIPOCA 9K3aMeHaI[MOHHOTro Ouneta. KoMriiekT 61ieToB BXOAUT B cocTaB YMK
MUCHUILTAHLL, VITOTH ciaun 5K3aMeHa OIIeHHBAIOTCs C/Ie[yIOLUM 00pa3oM:
— TIO/THBIM TTPaBU/IBHBIN OTBET Ha 00a BOMPOCA — OT/IMYUHO;
— TTOJTHBIM TIPAaBWILHBIN OTBET HAa OJJUH M3 BOMPOCOB C JIOTIO/THUTE/ILHBIM cobeceJOBaHUEM T10 BTOPOMY —
XOpOLLO;
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— HerojIHbIe OTBEThI Ha 006a BOTpoca C JJOTIOTHUTE/TBHBIM cobOeceloBaHNEM T10 X TeMaTHKe —
YZAOB/IETBOPUTE/IBHO;
— HeTlpaBW/IbHBIE OTBETHI M He TOTOBHOCTE K coOecejoBaHUIO TI0 TeMaM OrieTa — HeYJOB/IeTBOPUTE/BHO.
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[MacriopT doH/1a OLIEHOUHBIX CPeJICTB
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Paspgen 1. Ilpepmer Bompoch! s
3 g |QPOTHAPOTa3oAMHAMMKH. | o 1 1 0 0 7 6 6 TEKYIETo
OcCHOBHBbIE IOHATHA U KOHTDOMS
onpe/e/1eHUs. P
Pazpen 2. Ilnockue Bompocs! s
3 | 5 |0essuxpesbie 8 21 0 1 6 | 6 | 6 | texymwero
YCTaHOBUBIIHECH TeUeHUs KOHTDOMS
HeC)KMMaeMoi XHAKOCTH. p
Pazpgen 3. YpaBHeHus Borpocs! s
3 5 |3AKOHOB COXpaHeHHs B 5 3 1 0 ’ 7 6 6 TEKyIETO
MeXaHHMKe KHJKOCTH U KOHTDOJS
rasa. P
Paspen 4. ITonepeunoe B(;FEIE;E;F%HH
3 | 5 [MoTeHuMATbHOE 8 | 21| 0| 1| 6 |6 | 6 | xourpom,
o0TeKaHHe KPyroBOro Ja6opatopras
HUIHH/pA. pabota
Pa3pgen 5. Metog, Bormpocs! ans
3 5 |koHopMHBIX 8 2 1 0 1 6 6 6 TEKYII[ero
0TOOpaKeHUH. KOHTPOJIS
Bormpocs! ansa
3 | 5 [Pasnen6. Kunemarnka 4 21110 1 2 | 6 | 6 | texymero
CILIOIIHOM Cpefpbl. KOHTDOMS
3 5 Pa3pen 7. Peosioruueckue 4 9 1 0 1 2 6 6 Bigi;ﬁ::r’%m
MOJE/TH CTUIOIIHOM Cpefbl. KOHTDOMS
Paspgen 8. IToctynar B(;IZE;E;F’%M
3 | 5 |JammrmHa-Kykosekoro |, | 5 | 5 | 1 7 | 6 | 6 | xourpons,
Asis1 mpodun ¢ 3agHen JaboparopHas
0CTPOH KPOMKOH.
pabora
Pazgen 9. BekTop Bompocs! s
3 g |IVIOTHOCTH NOTOKA Temia. | ’ 1 0 1 7 6 6 TEKVILETO
TepMmoguHamMuueckas KOH};monﬂ
Mo/ie/Ib CpeJbl. P
Bornpocs! ans
Pazgen 10. Pemienye 3agau TeKylLero
3 5 |00 o6Tekanuu npoduiei 11 4 2 0 2 7 6 12 | XoHTpos,
JKykoBcKoro. JIaboparopHast
pabota
Bomnpoce! ans
Pazpen 11. ds1emeHTBI TeKyLL[ero
3 5 |TeopuMm KpbLlia KOHEYHOro | 9 3 1 0 2 6 6 10 KOHTPOJIf,
pasMaxa. JlaboparopHasi
pabora
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Paspen 12. 3amkHyThIE

Bompocs! ais

5 o 5 2 1 0 1 3 6 6 TeKyIlero
CUCTeMBbI ypaBHEeHHUI.
KOHTPOJISA
Pazpgen 13. UnTerpasnni Bonpocs! anis
CHUCTEeMBbI ypPaBHeHHI TeKyl1lero
5 |gBMOKeHHsA HAea/TbHOMH 10 8 1 6 1 2 6 6 KOHTPOJIf,
JKUAKOCTH. DYHKIMA JlaboparopHast
NpHBe/eHHOT0 Pacxoja. pabora
Bormpocs! as
Pazpen 14. CunbHble U TeKyLLero
5 |c/ma0Gbie pa3pbIBBI B 10 8 1 6 1 2 11 6 KOHTPOJI4,
ra3oBoil JUHAMUKeE. JTaboparopHasi
pabora
Pazpen 15. 3agaua Bomnpocs! ast
Bna3uyca o npofoibHOM TEKYIIero
5 < 9 7 1 5 1 2 11 6 KOHTPOJIS,
00TeKaHHH MJIOCKOH
JlabopaTopHast
MJIaCTUHBI.
pabota
Bcero 3a 5 cemectp 108 | 51 | 17 17 17 57 | 100 | 100
Bcero no AucIuIuInHe 108 | 51 17 17 17 57 | 100 | 100
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OIIK-1

Kputepuu oneHuBaHus

Ne 1

Ne 2

Ne 3

Ne 4

Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

Ne 1

Ne 2

Ne 3

Bonpocbl omkpbimozo muna:

Temneparypa 0 rpaycoB 1o 1mikasie Ilebcusi B aOCOMOTHOM IIIKaie TeEMIIepPaTyp
KenbBuHa paBHa

IMoka3satenb afabaThl /11 BO3/lyXa paBeH

Tensop Hanpsokenuit $$\Pi$$ sBnsercs TEH30pPOM

Uro siB/sieTCs MpeiIMeTOM Kypca KacCuueCKou TeopeTruueckodt MexaHuku JKUAKOCTH U
I'aza (MXKT')?

Kakue nocTynaThl Bceryja pUHUMAIOTCS B KJIaCCUUeCKOW TeopeTHuueckoil MexaHrke
JKugkoctu u I'aza (MOKT')?

Kakwue mocTtynarel 1103BOJISIOT UCI0/Ib30BaTh MexaHUKy HbroToHa B MexaHuke
JKugkoctu u I'aza (MOKT)?

OrnricaHye TeueHUsI >KUJKOCTeN 1 Ta30B C MTOMOIIbIO TI0/Iel rTapaMeTPOB ITPOKCXOIUT B
MeToze

OrricaHye TeueHUsI >KUJKOCTel 1 Ta30B uepe3 OlyicaHue ABWKeHUs HHAUBUAYaTbHBIX
JKUJTKMX 37IeMeHTapHbIX YaCTHI] IPOUCXOAUT B MeTojle _

Yro 103BOJIsIeT UCIOIb30BATh MOCTYAT (TUTIOTe3a) CIUIOIIHOCTH B MeXaHuKe
JKugkoctu u I'aza (MXKT)

CKOpOCTb 00BEMHOTO PACIIMPEHUST HEC)KUMAEMOH >XUAKOCTH (Ta3a) paBHa
Bonpocbl 3akpbimoeo muna:

Uro siBAsieTCs MpeMeToM Kypca K/1acCuueckoi TeopeTndeckort MexaHuku XKuikoctu u
laza (MDKT)

Pa3,qen MeXdHWKH, B KOTOPOM M3y4adtOTCA 3dKOHbI IBMXKEHUA U PABHOBECHUA )KH,E[KOCT@IZ
U ra3oB

Paszen MexaHUKY, B KOTOPOM M3y4arOTCs 3aKOHbI PABHOBECHSI TeUeHHUH >KUAKOCTeN 1
ra3oB C 00TeKaeMbIMU TTIOBEPXHOCTSIMH TeJl

Pa3gen MexaHUKU, B KOTOPOM H3yuaroTcs (pr3nueckrie U XMMHAYeCKHe MPOoLeCChl,
TPOTEKAoIIFe B )KUAKOCTSAX U ra3ax

Pa3,quI MeXaHHKH, B KOTOPOM H3yUarOTCsA cba30131;1e rnepexoabl MeXay XUAKOCTAMU U
rasaMu

Kakue nmocTynaThl BCeryja IpUHUMAIOTCS B K/IaCCUUeCKOM TeopeTHueckod MexaHuKe
JKugkoctu u I'aza (MXKT)

EBK/IHMAOBOCTE MPOCTPAHCTBA
ABCOMOTHOCTb BpEMEHU
Cn/IoLIHOCTD Cpefibl
CTalyoHapHOCTh TeUeHUs

YueT BI3KOCTH Cpe/ibl HA OCHOBE MO/Ie/TH HbEOTOHOBCKOM »KUAKOCTU

YTO MO3BOJISIIOT UCIIOJ/IH30BATh MOCTY/IAThl O €BK/IMJOBOCTH MPOCTPAHCTBA U
abCOMIOTHOCTH BpEMEHH

Ncnonb3oBats MexaHuKy HbroToHa
3aBUMCHMOCTb KOOPJIMHAT MIPOCTPAHCTBA OT BpEMEHU U CKOPOCTH JABWXKEHUS

CrierjiaibHyH0 TEOPHIO OTHOCUTETEHOCTH
UTo 1o3BoJIsieT UCTI0/Ib30BaTh MOCTY/AT (TUIOTe3a) CI/IOUTHOCTH

HEHPEPBIBHOCTB rojien MMapaMeTpOB I'a30AMHAMUUE CKHUX Cl)yHKL[I/Iﬁ U arriapdar
MaTeMaThu4dyeCKOro aHajan3a

MorneKynsipHOKMHETHYe CKYH0 TeOPUI0
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Ne 6

Ne 7

Ne 8

Ne 10

[TpuHIMIT 06pPaTUMOCTH [IBHKEHUS

JoroyHHUTe/IbHO K TpeM 0CHOBHBIM IocTtynaram MK nprHuMaeTcs runoresa o
CIpaBe//IMBOCTU KJ1aCCUYeCKOW TePMOJIMHAMUKH, UTO 3TO O3HAa4YaeT U YeM I03BOJIsIeT
T0J/1b30BaThCs

Bpewms ripuxoia sseMeHTapHOM »KUIKOW YacTHULIBI B TEPMOJMHAMUUYECKOe paBHOBeCHe
MHOT'O MeHblIIle BpeMeH! 3aMeTHOTO M3MeHeHUs Ta30AHaMIue CKUX [TapaMeTPOB TIpH ee
IBDKeHUH. MOXKHO CUMTaTh, UTO CpPe/ia B YaCTHUI[e HAXOJUTCS B TEPMOAMHAMUYE CKOM
PaBHOBECUU U UCII0/Ib30BaTh 3aKOHBI K/IaCCUUeCKOM TepMOAUHAMUKI

Bpewms ripuxozia s/ieMeHTapHOM KUIKOW YaCcTHUIIBI B TEPMOJMHAMUYECKOe paBHOBeCHe
MHOT0 00JIbIIIe BpeMEHHU 3aMETHOTO U3MEHEeHUs ra30/[JMHaMUYeCKUX NapaMeTpoB MpH ee
IBKeHUU. MO)KHO CUUTATh, UTO Cpe/la B YaCTHULIe HaXOJUTCS B TEPMOJMHAMUUeCKOM
PaBHOBECHU U UCII0/Ib30BaTh 3aKOHBI K/laCCUUeCKOM TepMOAMHAMUKI

KakuM KpUTepUsiM 0TBeUaeT BBOAUMbIHN B MOCTY/IaTe CI/IOIIHOCTH (hHU3HUeCKUH
OeckoHeUHOMaJIbIH 00BeM (3/1eMeHTapHast XKU/Kasi YaCTHILIA)

3910 00BEM, KOTOPBII COZIEPKUT HACTOIBKO MHOTO MOJIEKYJT, UTOOBI CpeZiHHe
XapaKTepUCTHKH (TIJIOTHOCTh U pyTHe) ObIIA YCTPOMUMBEI K M3MEHEHHUIO 3TOro o0bema

3910 00BEM, pa3Mepsl KOTOPOTo MpeHeOpeKMO Maslbl TI0 CPaBHEHHIO C Pa3MepoM
XapaKTepHOT'o ra3olMHAMUYeCKOr0 TeueHus1 L, Tak uTo ero cpejH1e XapaKTepUCTUKU
(TJIOTHOCTB U JIpyTHE) He 3aBUCAT OT pa3Mepa 3Toro oobema

Uucno Kuyncena Kn « 1

XapakTepHblIii pasmep TeueHus L jo/KeH ObITh BeJTMUMHOMN TIOPsAZKa AJTUHBI CBOOOJHOTO
rpobera MoJieKy/1

KonnuecTtBo Mosiekyn B 06beMe JO/KHO ObITH He MeHee 1 MUW/ITMOHA
Uro onuceIBaeT MeTof, Jiisiepa B TUPOAUHAMUKE

OrnmcaHye TeyeHHs )KUJKOCTeH 1 Ta30B C OMOIIIBIO T10JIel rapaMeTpoB

OrmnucaHue TeueHUs )KHAKOCTEﬁ 1 ra30B yepes3 OrrcaHne ABVDKeHUS MHAWBUAYa/IbHbBIX
XKHUAKKX 3JIEMEHTAaPHBIX YaCTHULL

YTo onuchLIBaeT METO/, HarpaHx(a B TMAPOAVHAMUKE

OmnucaHue TeueHUs )KI/IAKOCTEf/JI W T'a30B Uepe3 OorrcaHue ABVKeHWA MHAWBHUAYA/IbHBIX
KUOKUX JIEMEHTAPHbBIX YUaCTHUL]

OrnmcaHye TeyeHUs >KUJKOCTeH 1 Ta30B C TOMOIIIBIO TT0JIel rapaMeTpoB
CkopocTh 00bEMHOTO PaCIIMPEHUS XKUAKOCTH OMTUCHIBAETCS BHIPDAYKEHHEM

$$I = \text{div} v$$
$$1I = \text{grad} v$$
$$I = \text{rot} v$$

JuddepentrancHas opMa 3arycy 3aKoHa COXpaHeHUs MacChl, KOTOPBIM Ha3bIBaeTCst
ypaBHeHHeM Hepa3phIBHOCTH, OTHCHIBAeTCs BhIpayKeHHeM

$$ \frac{d \rho}{dt}+ \rho \text{div} v = 0$$

$$\frac{d \rho}{dt} + \text{div} (\rho v ) = 0$$

Bonpocbl omkpbimozo muna:

UTo BO3HMKAET B CBEPX3BYKOBOM IIOTOKE NIPYU HaTeKaHUU Ha KJIMH C YIJIOM K/IMHA
OoJtbIlie TIPeZIeNTBHOTO YIJIa MOBOPOTA TIOTOKA Ha KJTMHE /I UMc/ia MaxXa HaTeKaroIero
MOTOKa

Inst reuenvs TpanTas-Matiepa TvTia BOJTHBI pa3pexkeHust OyzieT (MoBeieHue
XapaKTepUCTUK) ___

Hnst Teuenus [Ipanatisi-Matiepa npu repeceueHUY CXOASIIMXCS XapaKTePUCTUK
(omHOTO CemeticTBa) OyZieT HAOMHOAATHCS
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Ne 4 I'vniore3a IlpanAaTis B IOrpaHUYHOM CJ1I0€ YTBEP)KAAeT, UTo

Ne 5 B cBepx3ByKOBOM yCTaHOBHUBILIEMCS TIOTOKe T1epe[ perpajoi BO3HUKaeT ___

Ne 6 IToTOK npy NPOXOXKJEHUM CKauKa YIJIOTHeHUS] OTKJIOHSIETCS OT HarpaB/ieHUs I0TOKa
repeJ, CKaukoM, eC/ii _____

Ne 7 [1pu NpoxXoXKeHnU ra3oM CKauka YIJIOTHEHUS] SHTPOIIUS

Ne 8 Teuenue rasa B coruie JlaBasist Ha CBEDXKPUTHUUECKOM peXXUME SIBJISIETCS

Ne 9 Ha Brixoge koH(y30pa Ha CBEpXKPHUTHUECKOM peXXrMe 4ncio Maxa paBHO

Ne 10 Teopema LlemruieHa yTBepixzaeT, UTo____
Bonpocbl 3aKkpbimo2o muna:

Ne 1 Bribepute npaBUbHbIE BBIPDAKEHUS /1711 CKODOCTH 3ByKa

$$a = \sqrt{\frac{\gamma p}{\rho} }$$
$%a = \sqrt{\gamma R T}$$
$$a = \sqrt{\rho R T}$$

$$a = \sqrt{\frac{\gamma p}{T}}$$
Ne 2 Ornpegenenve uncia Maxa

OTHoLlIeHre CKOPOCTU I'a3a K MeCTHOM CKOPOCTU 3BYKa
OTHoLllIeHre CKOPOCTH T'a3a K CKOPOCTH 3ByKa TOPMO)KEHHUST

OTHoIlLIeHHEe CKOPOCTH 3BYyKd K CKOPOCTH ra3sa

Ne 3 Kak m3menstoTca napaMeTpsl ra3a IIpy TeUeHWH B coruie JlaBass Ha CBePXKPUTHYECKOM
pexxume

1. $$M$$ -> PacreT

2. $$v$$ -> Pacrer

3. $$p$$ -> MMagaer

4. $$T$$ -> ITapaer

5. $$\rho$$ -> Iagaer

6. $$a$$ -> ITamaer

7. $$s$$ -> ITocTostHHO

8. $$p_0%$$ -> ITocTosHHO
9. $$T_0$$ -> ITocrosHHO
10. $$\rho_0$$ -> IMocTostHHO
11. $$a_08$$ -> TMocTosuHo

12. $$Q$$ -> ITocrosHHO

A. TlocTostHHO
b. ITagaer

B. Pacrer
Ne 4 Uro ytBepxgaeT Teopema LlemriieHa

DusnueCckr BO3MOKHBI TOJIBKO CKauKH YIUIOTHEHHMSA YU HEBO3MO>KHBI CKAYKW pa3pekKeHusd

du3ryeCcKy BO3MOKHBI TOJIBKO CKaUKU pa3pekeHrs 1 HeEBO3MOXXHbBI CKAUKH YITVIOTHEeHUA
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Ne 6

Ne 8

Ne 10

®u3nuecKr BOSMOKHBI CKaUKU YTIJIOTHEHUSI U CKaUKU pa3pekeHust
UTo BO3HHKaeT B CBEPX3BYKOBOM IOTOKe ITPYU HaTeKaHUM Ha Tperpaay

1. Ilperpaga 3aTyIuieHHOE TeJlo

2. TIperpasia KvH € yI7I0M K/IMHA MeHblIle Mpe/ie/IbHOTO yIJia T0OBOPOTA MOTOKA Ha
KJIMHe Ji/1g yrc1a Maxa HaTeKalollero IoTokKa

3. TIperpa/ia K/IMH C YI7IOM K/WHA OOJbIIle TIpe/ie/IbHOTO yIvia TOBOPOTA MOTOKA Ha
KJ/IMHe [ij1s uric/ia Maxa HaTeKaroIlero moToka

A. HPHCOGAHHEHHLIﬁ KOCOM CKauoOK YTJIOTHEHUSA

b. OTcoevHeHHBIN CKaYOK YIUIOTHEHUS

Uro pemoHcTpupyet dhopmyna [IpaHaTis AJisi TapaMeTpOB Ha MPSIMOM CKadke
YIUIOTHEHUSI

IIpoun3sBeseHue NpuBejeHHBIX CKOPOCTEH 3ByKa /10 1 TI0C/Ie CKauKa YIIJIOTHeHHSI paBHO
eIMHULe

Ipou3BesaeHue uricesn Maxa [0 ¥ MOC/ie CKauka yIJIOTHEHUSI PABHO eUHULIe

ITpousBenenue urcesn KpoKko 10 ¥ MOC/Ie CKauka YIUIOTHEHUS] paBHO eIUHUIe
Yucno PeiiHonbzca ornpesensieTcs: hopMysion

$$\text{Re} = \frac{\rho v L}{\mu}$$

$$\text{Re} = \frac{\mu v L }{\rho}$$
Kak cBsi3aHbI OLIEHKH TOJII[WUHBI TEIIOBOTO ¥ JIMHAMHUYECKOTO TIOMPAHUYHOIO CJI0EB

$$\frac{\delta_T}{\delta} = \frac{1} {\sqrt{\text{Pr}}}$$
$$\frac{\delta_T}{\delta} = \frac{1}{\text{Pr}}$$

$$\frac{\delta_T}{\delta} = \frac{1}{\sqrt{\text{Re}_\infty}}$$
[ns Teuenus [IpaHaTis-Matiiepa cripaBeJ/IMBbI CieyIOL[Hie COOTBETCTBUS

1. Pacxopsiuiics Beep NpsIMONHMHENHBIX XapaKTepUCTHK (OZHOr0 ceMeicTBa)
2. Cxopsiuiicsi Beep MpsIMOJIMHEHHBIX XapaKTepUCTHK (OJHOrO ceMeiCTBa)

3. XapakTepyuCTHKU (OHOTO CeMeCTBa) MPSIMOJTMHENHBI ¥ UMEIOT O/IUH yToJT1 HaK/I0Ha

A. OgHOpOAHOE TeueHne
b. BonHa pa3pexxenust

B. Bonna cxarus
Yucno Ipauaris onpefensieTcss GopMysion

$$\text{Pr} = \frac{c_p \mu}{\lamda}$$

$$\text{Pr} = \frac{c_p \rho}{\lamda}$$
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